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Description 

Field of the invention 

[0001 ] The present invention relates to medical treat- 5 
ment apparatus, such as distal protection devices, de- 
ployed in a vessel of the body. In one of its more partic- 
ular aspects this invention relates to the retrieval of such 
devices. More specifically, the invention relates to a 
catheter designed for ready retrieval of medical devices. 

Background of the Invention 

[0002] Any intervention into the human vasculature 
that uses a guidewire or medical device attached to a 
guidewire may require back-loading the catheter during 
the course of the medical procedure. Back loading a 
guidewire into a catheter from the distal end of the cath- 
eter to an exit port positioned proximal from the distal 
end of the catheter can be difficult without a guiding 
means. To facilitate back-loading, a guidewire lumen, 
separate from the catheter main body, may be used. 
Such a separate lumen can run from proximate the distal 
end of the catheter to a desired exit location proximate 
the guidewire entry location. 
[0003] Medical apparatus, such as distal protection 
devices, are utilized in both over-the-wire and rapid ex- 
change type catheters. While, typically, there are no 
unique problems encountered during deployment of 
such devices, problems can be encountered during de- 
vice retrieval after an interventional procedure. 
[0004] During the course of a medical procedure, the 
need may arise to capture debris, such as gaimous mat- 
ter, emboli, thrombi from the affected vessel. Filters of 
various types have found use, for example, in trapping 
blood clots and other debris released into the blood 
stream. Filters are traps that have been designed to be 
used to collect dislodged matter such as described 
above. They serve to provide protection from distal em- 
bolization that might result in a major adverse coronary 
event or other acute complication. Embolization of de- 
bris which might be released during such procedures 
and the resulting sequeilae have been described in re- 
ports documenting major adverse cardiac event rates. 
Such events include acute myocardial infarction, revas- 
cularization and even death. 
[0005] In orderto address such acute embolic-related 
complications, distal filtration and protection devices 
have been developed. Such devices have been de- 
signed to work with existing interventional modalities. 
Such devices provide debris-filtering protection during 
invasive procedures and are intended to prevent com- 
plications of particulate embolization. 
[0006] Such distal filtration and protection devices are 
typically deployed at a location along a vessel of the 
body at a desired location. Such deployment is per- 
formed by extending the device outwardly from the distal 
end of a catheter. In order to facilitate deployment, the 
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device to be deployed typically has components made 
from a shape-memory or highly elastic material. Conse- 
quently, they are able to be collapsed within the catheter 
and, upon being urged outwardly beyond the distal end 
of the catheter, they reassume their uncollapsed shape. 
[0007] Once in place, the protection device performs 
the function of filtering debris as discussed above. Re- 
trieval of a debris-filled filter offers unique problems. 
[0008] Since the retrieval of a distal protection device 
requires a minimum inside diameter to remove the de- 
vice filled with captured debris, it can be difficult to re- 
trieve a device into a recovery catheter. In order to fa- 
cilitate back-loading, a separate guidewire lumen may 
be used. Such a lumen must be configured, however, to 
be retracted within the catheter main body to afford ac- 
cess to the distal protection device during retrieval. If 
the lumen does not move, or allow retrieval of the distal 
protection device into the catheter main body, the cap- 
tured debris will not be properly retrieved into the distal 
end of the recovery catheter. 
[0009] Alternatively, debris may be removed from the 
distal protection device by means of suction while the 
distal protection device is still deployed in the vascula- 
ture. Suction through the catheter main body could as- 
pirate captured debris from the distal protection device 
using a syringe or similar device attached to the proxi- 
mal end of the catheter. Since the main body could be 
sealed off from the guidewire lumen, pressure losses 
would not occur resulting in decreased aspiration per- 
formance. 

[0010] No device has yet been developed which is ef- 
fective to accomplish debris removal in a simple man- 
ner. 



[0011] It is an object of the present invention to pro- 
vide a catheter in which the removal of debris can be 
accomplished in a simple, effective manner. 
[0012] Another object of the invention is to facilitate 
retrieval of a distal protection device or other medical 
apparatus. 

[0013] Another object of the invention is to simplify 
back-loading a guidewire and device carried by the 
guidewire into a large inside diameter catheter. 
[0014] Another object of this invention is to facilitate 
effective aspiration from a filter deployed in a body ves- 
sel. 

[0015] Other objects and advantages of the present 
invention will become apparent from the following DE- 
TAILED DESCRIPTION OF THE INVENTION. 
[0016] The catheter of the present invention, in one 
embodiment, is provided with a collapsible inner lumen 
which can be used to back-load a guidewire or a device 
having been deployed on a guidewire. The catheter 
comprises a catheter main body which is equipped, in 
that embodiment, with a collapsible inner lumen. The in- 
ner lumen is adapted to receive the guidewire. The 
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guidewiremay be fed, external of the patient being treat* 
ed, into the lumen through the distal end of the lumen. 
The guidewire was previously inserted into the patient 
mounting a medical device such as a distal protection 
device. Following its use to capture debris, the protec- 
tion device is retrieved. Upon retrieval the inner lumen 
collapses, allowing the filter basket containing debris to 
be received into the catheter main body. 
[00171 Th e collapsible inner lumen can serve as a 
guidewire conduit extending from the distal end of the 
cathetermain body to a proximal location at the exit port. 
[0018] It may be appropriate to aspirate through the 
catheter to remove debris from the filter basket prior to 
retrieval. Having the Inner lumen of the present inven- 
tion communicating with, and sealed at, the exit port, the 
present catheter has been found to be an effective way 
of preventing pressure losses during aspiration, since 
the lumen is isolated from the interior of the main body 
of the catheter. 

[0019] The inner lumen of this embodiment of the 
catheter of the present invention can be constructed 
from a variety of thin-walled flexible tubing materials 
such as thin-walled polytetrafluoroethylene tubing. The 
thin-walled tubing to be used as the inner lumen of the 
present invention should collapse when subjected to a 
minimal axial force, yet should have sufficient axial 
strength to prevent kinking during back-loading a 
guidewire. The minimal axial force for collapsing the in- 
ner lumen has been found to fall in the range of about 
100 grams to about 500 grams. 
[0020] The inner lumen can be recessed within the 
distal end of the catheter main body for about 1 5-40 cm 
in the proximal direction in a rapid exchange version. 
The inner lumen, in this embodiment, is fixed at a prox- 
imal end, and can be free floating or attached at the dis- 
tal end, as desired. 

[0021] In operation, a distal protection device such as 
a filter basket is pulled into the distal end of the catheter 
main body, and the inner lumen collapses underminimal 
force for retrieval. 

[0022] In another embodiment of the present inven- 
tion, the inner lumen is also fixed at a proximal end. As 
in the first embodiment discussed above, it can be free- 
floating or attached at its distal end. In this embodiment, 
however, the lumen does not collapse when subjected 
to a minimal axial force. Rather, a wall of the lumen is 
provided with a series of axially extending perforations. 
When the guidewire is withdrawn to retract, for example, 
a filter basket, the guidewire "cuts 0 the inner lumen ax- 
ially along the line of perforation. The guidewire rides up 
the slit thereby formed, and the filter basket is retracted 
into the catheter main body passing alongside the inner 
lumen external with respect thereto. 
[0023] A further embodiment of the invention includes 
an inner lumen which is not fixed at its proximal end with 
respect to the catheter main body. Rather, in this em- 
bodiment, the inner lumen is retractable through the exit 
port, in effect, to withdraw the distal end thereof to re- 



cess it within the catheter main body. Such retraction 
can be accomplished by retracting the guidewire exter- 
nal to the patient being treated. 
[0024] The present invention is thus an improved 

5 catheter for back-loading a device such as a filter having 
previously been deployed on a guidewire in vasculature 
of an individual. More specific features and advantages 
obtained in view of those features will become apparent 
with reference to the DETAILED DESCRIPTION OF 

10 THE INVENTION, appended claims, and accompany- 
ing drawing figures. 

Brief Description of the Drawings 

15 [0025] 

FIG. 1 is a fragmentary perspective view of an inner 
lumen as used in combination with a distal protec- 
tion device in accordance with the present inven- 

20 tion; 

FIG. 2 is a detailed perspective view of the inner 
lumen/distal protection device of FIG. 1 as em- 
ployed in a first embodiment of the invention prior 
to recovery of the distal protection device; 

25 FIG. 3 is a perspective view of the embodiment of 
FIG. 1 in a recovered position; 
FIG. 4 is a detailed perspective view of the inner 
lumen/distal protection device of FIG. 1 as em- 
ployed in a second embodiment of the invention pri- 

30 or to recovery of the distal protection device; 

FIG. 5 is a perspective view of the embodiment of 
FIG. 4 in a recovered position; 
FIG. 6 is a detailed perspective view of the inner 
lumen/distal protection device of FIG. 1 as em- 

35 ployed in a third embodiment of the invention prior 
to recovery of the distal protection device; and 
FIG. 7 is a perspective view of the embodiment of 
FIG. 6 in a recovered position. 

^0 Detailed Description of the Invention 

[0026] Referring now to the drawing figures wherein 
like reference numerals denote like elements through- 
out trie several views, FIG. 1 illustrates a filter basket 
32, of a type known in the prior art, having a defined 
open mouth 33 into which grumous material and the like 
can be caught during the performance of a medical pro- 
cedure in vasculature of a patient. It will be understood 
that, while the invention is described herein with respect 

so to positioning of a distal protection device in the vascular 
of an individual patient, the invention's scope extends 
beyond this specific application. 
[0027] FIG. 1 illustrates filter basket 32 attached to a 
guidewire 26 by means of connection means. That fig- 

55 ure illustrates a distal connector 34 which, typically, 
would be affixed at a defined axial point along guidewire 
26. In most applications, this point of affixation would be 
proximate the distal end 28 of guidewire 26. FIG. 1 also 
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illustrates guidewire 26 passing through a tube 38 car- 
ried by filter basket 32. 

[0028] At the proximal or open end of filter basket 32, 
it is secured to guidewire 26 by proximal connector 36. 
While connector 36 can be rigidly connected to 
guidewire 26 at a defined axial location, it will be under- 
stood that, in some applications, it can be allowed to 
float along guidewire 26. 

[0029] Guidewire 26, it will be understood, passes into 
the vasculature of the patient through a location of ac- 
cess. When it is appropriate to remove filter basket 32 
from the anatomy of the patient, it would, typically, be 
filled with grumous material, emboli and/or other ana- 
tomical debris. It is, of course, desirable, and even es- 
sential, that such debris not be allowed to be redepos- 
ited within the vasculature. Various procedures have 
been used over the years to ensure compliance with 
these necessities. 

[0030] The present invention is an improved catheter 
which can be used for back-loading a device such as a 
filter basket 32 into a recovery catheter to withdraw the 
distal protection device from the patient's vasculature. 
In order to facilitate this effort, the distal end 20 of an 
inner lumen 1 8 is fed over the guidewire at the point of 
access on the patient. While not essential, the distal end 
20 of the inner lumen 1 8 can extend at least a short dis- 
tance outwardly from a distal end 14 of a catheter main 
body 12. By so constructing the catheter in accordance 
with the present invention, guidewire 26 can be more 
easily fed into inner lumen 18. 
[0031] FIG. 2 illustrates a catheter main body 12 fed 
into the vasculature to a point where a distal end 20 of 
lumen 1 8 is closely proximate filter basket 32 and prox- 
imo connector 36 therefor. With the catheter main body 
12 at this location, the individual performing the proce- 
dure can then withdraw guidewire 26, by grasping and 
drawing guidewire 26 at its proximal end 30, and retract- 
ing filter basket 32 into large inside diameter catheter 
main body 12. 

[0032] FIG. 2 illustrates proximal end 22 of inner lu- 
men 18 fixedly connected to wall 15 defining catheter 
main body 12 at exit port 24 and in communication with 
the outside of catheter main body 12 through port 24. It 
is in this manner that guidewire 26 is accessible to the 
surgeon or other person performing the procedure. 
[0033] As will be able to be seen, however, distal end 
20 of lumen 1 8, while having served an important func- 
tion in positioning recovery catheter 1 0 for retraction of 
filter basket 32 into catheter main body 12, can to one 
degree or another obstruct retrieval of filter basket 32. 
The present invention, therefore, contemplates, in the 
embodiment of FIGS. 2 and 3, a lumen 18 wherein at 
least a portion of lumen 18 at the distal end 20 thereof 
is corrugated or accordion-like in construction. Inner lu- 
men 1 8 can be made from a variety of thin-walled, flex- 
ible tubing materials. One particularly appropriate ma- 
terial is polytetrafluoroethylene. Such a material ena- 
bles distal end 20 of lumen 18 to collapse when subject- 



ed to a minimal axial force such as that brought to bear 
upon it by filter basket 32. It is envisioned that distal end 
20 of lumen 1 8 should be sufficiently strong so as to pre- 
vent kinking, but sufficiently weak so as to collapse 
5 when an axial force of between 100 grams and 500 
grams is brought to bear. 

[0034] While the embodiment illustrated in FIGS. 2 
and 3 and described to this point specifically employs 
corrugationsoraccordion-likefolds.it will be understood 
10 that this embodiment need not specifically employ such 
structure. In a preferred embodiment of the invention, 
the inner lumen 18 can merely be formed of a material 
that satisfies the desirable dictates for the invention but 
does not specifically have corrugations or accordion-like 
15 folds. That is, the wall defining lumen 1 8 can merely be 
sufficiently weak so as to collapse when subjected to 
the axial force brought to bear upon it by filter basket 32. 
[0035] As seen in FIG. 3, a sufficient axial dimension 
of lumen 18 is provided with corrugation or accordion- 
like structure so that filter basket 32 can be housed with- 
in catheter main body 12 and be substantially fully re- 
tracted in a proximal direction wherein distal end 28 of 
guidewire 26 is in a proximal direction from distal end 
1 4 of main body 1 2. With filter basket 32 in this position, 
aspiration by suction can be applied to catheter main 
body to remove the debris from basket 32. In order to 
facilitate such aspiration proximal end 22 of lumen 18 
can be sealed and thereby isolated from channel 17 
within main body 12 at exit port 24. 
[0036] In this embodiment of the invention, the distal 
end 20 of lumen 1 8 defines a wall which is circumferen- 
tially continuous throughout a full 360°. Initially, that ax- 
ial position is proximate distal end 14 of main body 12. 
As previously discussed, that location can be either 
slightly proximal or distal with respect to distal end 14 
of main body 1 2. After lumen 1 8 collapses, however, that 
point becomes recessed within catheter main body 12 
to a location illustrated at 41 . Thus, filter basket 32 is 
able to be fully housed within catheter main body 12. 
[0037] Referring to FIGS. 4 and 5, a second embodi- 
ment of the invention is illustrated. The embodiment of 
FIGS. 4 and 5 is quite similar to that of FIGS. 2 and 3. 
In this embodiment, however, inner lumen 18' does not 
collapse. Still anchored and sealed at exit port 24 at its 
proximal end 22\ lumen 18' does, nevertheless, allow 
for an apparent axial movement of the axial point at 
which lumen 1 8' is circumferentially continuous through 
a full 360°. This is accomplished by defining an axially 
extending line of perforation 21 in distal end 20* of lumen 
1 8'. As guidewire 26 is retracted to draw filter basket 32 
into main body 12 of catheter 10, engagement of fas- 
tener 36 with distal end 20' of lumen 18* will cause per- 
foration line 21 to fracture and progressively define slot 
40. As continued pressure is applied to draw filter basket 
32 into channel 17 within main body 12, proximal fas- 
tener 36, attached to proximal end of filter basket 32, 
will ride externally along distal end 20 1 of lumen 18* as 
slot 40 is progressively opened. Filter basket 32 will then 
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move inward within channel 17 in a proximal direction 
with respect to distal end 20' of lumen 18* until it 
achieves position 41 , the adjusted location at which lu- 
men 18' is circumferentially continuous through a full 
360°. With filter basket 32 at this position, it will be fully 
housed within catheter main body 12. 
[0038] FIGS. 6 and 7 illustrate a third embodiment in 
accordance with the present invention. In this embodi- 
ment, lumen 1 8" is not fixed at exit port 24. Rather, prox- 
imal end 22" of lumen 18" extends through, and is slid- 
able with respect to, port 24. As in the case of the first 
two embodiments, distal end 20" of lumen 1 8" is initially 
located axially proximate distal end 1 4 of main body 12. 
Upon engagement of proximal connector 36 with distal 
end 20" of lumen 18", lumen 18" can be manually re- 
tracted through exit port 24. This will enable filter basket 
32 to be fully housed within channel 1 7 in main body 12, 
as illustrated in FIG. 7. Again, while the circumferentially 
continuous through 360° location of the wall of lumen 
18" was initially proximate distal end 14 of main body 
1 2, FIG. 7 illustrates that axial point now being recessed 
within main body 12 to axial location 41. 
[0039] While not essential to the invention, inner lu- 
men 18", in this embodiment, can be provided with a 
stop 44 for limiting the distance to which filter basket 32 
can be retracted. Stop 44 can comprise an annular bead 
formed about the outer wall of lumen 1 8". Positioning of 
stop 44 is, of course, at a location with respect to distal 
end 20" of lumen 1 8" so that full housing of filter basket 
32 will be permitted. 

[0040] Lumen 18" can, If desired, also be provided 
with a second stop (not shown). Such a second stop can 
be provided at an axial location along lumen 1 8" so that 
it is external to exit port 24. Such a stop would limit the 
ability to insert lumen 18" beyond a desired position 
within catheter main body 12. 
[0041 ] I n the case of all embodiments described, seal- 
ing of lumen 18, 18', 18" at exit port 24 can be provide 
in order to enable aspiration of debris from filter basket 
32 as previously discussed. In the two embodiments of 
FIGS. 2-5, such sealing and isolation of the lumen at 
exit port 24 is accomplished by integrally molding prox- 
imal end 22, 22' at exit port 24. In the embodiment of 
FIGS. 6-7, such seal can take the form of any appropri- 
ate mechanical seal at exit port 24. 
[0042] It wilt be understood that this disclosure, in 
many respects, is only illustrative. Changes may be 
made in details, particularly in matters of shape, size, 
material, and arrangement of parts without exceeding 
the scope of the Invention. Accordingly, the scope of the 
invention is as defined in the language of the appended 
claims. 



Claims 

1. A catheter for back-loading a device having been 
deployed on a guidewire in vasculature for perform- 



ance of a medical procedure, comprising: 

a catheter main body having a distal end and 
an inner passage with a diameter sufficient so 

5 that the device, when it is retracted into en- 

gagement with said distal end, is received with- 
in said main body, said main body further hav- 
ing a lateral exit port formed through a wall 
thereof at a location spaced proximally from 

10 said distal end; 

a lumen received, and extending axially, within 
said inner passage, said lumen having a prox- 
imal portion communicating externally of said 
main body through said exit port, said lumen 

is further including a defining wall, circumferen- 

tially continuous at an axial location proximate 
a distal extremity of said wall, said axial loca- 
tion, prior to back-loading the device, being ax- 
ially proximate said distal end of said main 

20 body; and 

means for withdrawing said circumferentially 
continuous axial location proximally within said 
inner passage as the device is retracted and 
received within said main body. 

25 

2. The catheter of Claim 1 wherein the guidewire runs 
through said lumen. 

3. The catheter of Claim 2 wherein said lumen is 
30 sealed from said inner passage at said exit port. 

4. The catheter of Claim 1 wherein said means for. 
withdrawing comprises an axially-collapsible por- 
tion of said lumen. 

35 

5. The catheter of Claim 1 wherein said means for 
withdrawing comprises a perforation extending ax- 
ially in a proximal direction from said distal extremity 
of said lumen defining wall, said perforation frangi- 

40 ble upon engagement of said distal extremity by the 
device. 

6. The catheter of Claim 1 wherein said means for 
withdrawing comprises a proximal portion of said lu- 

45 men extending externally of said main body, where- 
in said lumen can be retracted through said exit 
port. 

7. A catheter, comprising: 

50 

a catheter main body having a distal end, a 
proximal end and an exit port between said dis- 
tal and proximal ends; and 
a collapsible inner lumen within said main body, 
55 said lumen having a distal end and a proximal 

end and communicating, at said proximal end 
thereof, with said exit port. 
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8. The catheter of Claim 7, wherein said main body 
has a large inside diameter. 

9. The catheter of Claim 7, wherein said catheter is a 
recovery catheter. 

10. The catheter of Claim 7, wherein said inner lumen 
is adapted to receive a guidewire. 

11. The catheter of Claim 7, wherein said inner lumen 
is adapted to collapse upon subjection to an axial 
force in the range of about 100 grams to about 500 
grams. 

12. The catheter of Claim 7, wherein said inner lumen 
comprises a thin-walled plastic tubing. 

13. The catheter of Claim 12, wherein said thin-walled 
plastic tubing comprises polytetrafluoroethylene. 

14. The catheter of Claim 7, wherein said inner lumen 
is attached to said main body. 

15. The catheter of Claim 7, wherein said inner lumen 
is attached at its proximal end to said main body. 

16. The catheter of Claim 7, wherein said inner lumen 
is free floating at its distal end. 

17. The catheter of Claim 7, wherein said inner lumen 
is attached both proximate its proximal end and 
proximate its distal end to said main body. 

18. A method for retrieving a deployed medical device 
which comprises drawing the distal protection de- 
vice into a catheter main body encircling an inner 
lumen to collapse said inner lumen. 

19. A catheter for back-loading a medical device de- 
ployed in human vasculature, comprising: 

a catheter main body having a distal end and a 
large inside diameter within which the device is 
received upon retraction, said main body hav- 
ing a lateral exit port formed through a wall 
thereof at a proximal location; 
a lumen received within said catheter main 
body, said lumen having a proximal portion 
communicating externally of said main body 
through said exit port, said lumen further includ- 
ing a wail, circumferentiafly continuous at an 
axial location proximate a distal extremity of 
said wall, said axial location, prior to back-load- 
ing of the device, being axially proximate said 
distal end of said main body; and 
means for withdrawing said circumferentially 
continuous axial location proximally within said 
main body as the device is retracted. 
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20. The catheter of Claim 1 9 wherein said lumen prox- 
imal portion is sealed with respect to said main body 
at said exit port. 

5 21. A catheter, comprising: 

a catheter main body having a distal end, a 
proximai end and an exit port between said dis- 
tal and proximal ends; and 
io an inner lumen fixed within said main body, said 

lumen having a distal end and a proximal end 
and a line of perforation extending from said 
distal end axially toward said proximal end, said 
inner lumen communicating, at said proximal 
*5 end thereof, with said exit port; 

wherein, when a guidewire extending through said 
inner lumen engages said line of perforation at said 
distal end of said inner lumen, said line of perfora- 
20 tion fractures to define a slot. 

22. A catheter, comprising: 

a catheter main body having a distal end, a 
25 proximai end and an exit port between said dis- 

tal and proximal ends; and 
an inner lumen within said main body, said lu- 
men having a distal end and a proximal end, 
said proximal end of said lumen being retract - 
30 able through said exit port to withdraw said lu- 

men within said catheter main body. 

23. The catheter of Claim 22 further comprising a stop 
to limit the degree of retraction of said lumen 

35 through said exit port. 
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